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I BABEOSERBEE. T191-0041 HEHA BE TR F2-35-2
2. T320-0838 I AR FHETSH2-3-15 FEA

O PIZIE 1 BIOEGS =0 022 R 105100 L EEIEFIZZ WD
(Moller & Birkhead 1991, 1-Hl 1994). ZD L7 B EHEERMA TR BEIZTEL .
Birkhead & Moller (1992) (%, ZO X572 M DL AZJE (LITF 881 22 J2) (3HEA A 50052
PeASEAT2 D DT Ch DL LTz, DD, 2oL T, Sl Wi Tk
0, HEAMR RO ARY 1T BT L GEICHN LA HY, Mz ik, 2o
HE BB A EMTERRVY, FIT, 2V ER BB EAMIIE NI ED O LHZ T
#BBELEZILN, DBRVIERNBIT-HE TOLR AR T HMELE<THDIIZ
B35 )R &4T78 > TWADTEEE Z 1 (LHEO TR IE) . IEBHO ZRITHON LR, I
= Pandion halizetus (Birkhead & Lessells 1988, Widén & Richardson 2000), A %7
Accipiter gentilis (Moller 1987), 77 VA F 2wt Circus ranivorus (Simmons 1990), &
Mitvus migrans (Koga & Shiraishi 1994), =7 NI Neaphron percnopterus (Donazar ot
al. 1994), TAUBFar 2B Falco sparverius (Villarroel et al, 1998) 72X )38Y, ZdOi
AR ICERSED LN TETWA, TRMEOREREG L, DWW RIRORRIED &
W TN AT D AU E{E (AT AR BN B ZE (Moller 1987, Simmons 1990, Widén &
Richardson 2000) 722|210 F & TV 4D, Negro et al. (1996) <2Villarroel et al. (1998) ¢
EAIZ, DAL OBV RO BIE MR D& Th SR ER R RIS T
TW5. Y3 A, gularis &R ROBIEDES (REE -8 1999), TSLYEOREMR 1T
INOIE B L TR EMESH BV LA TREND. 1T, YIOZRITHIZ2W»

THBEITiRT=OTHETS.
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SF, P AT OEERUCBEFEN TIMNILS THFTOHEARRTI0 2BV DY IZRRIZ TR
72 (8 20a~j2730N). 1 FT MR TIE 3E], b5 IHMFFCHE 2D AL 1TR-7-. 3
DIMBEEATR-T- AT 16 LRSS P oL AL, 28 B 132) 8P ofiziHAr L=
DT, PIaKELHEZBL T, JEEEHELZEZ IO, SERIZZD SEHICHELT
o =D THEFZWEL 2L EZOND. b 1DFHI2WTIL, 2EEHR B DOHEE -7
DT — {8 %R L/ TR HS (akedD3).,

WARTILFERE FTOEEHIZBER TIMIZIL ADFIOKRT TNV E R ICHELT
7pole (k~g2AWY) . 2055, IMFTCIE SEEEE THMB LT Ro7=7=8, RU > % JiE
L7=TREHEA D (m~02A50Y) . —JF, B 10FF CIEI19934E L 19964EIZ B A TR~ 7=
B, SRR O L HEIINBE TH 7=, A HIOFERIC VT, il (1992a)
LR B (1992) B IBENI.

B EITROITHTZY, HELZTRIGEH 2R D701, 199 HEIZHITERD 10 FTD#%
HTHIIA3L A AT, B0 T23H & 9A RIS, A DHMAD HDADETOR B HELIT
Rol-. TOER, WROGFEEL 5KE, 6IFE, THEIXEEL TEI 2=, FO%ITD
L, BBemNC 2 AT a2 e d 2 dsbiot= ([ 1), I CHERE% 5i05
BIFDHUNZEL, ZOMEPICA 2 LH 305 B LA it » THEHER RIBHO BB TE-b D
AT AL, MEMER—REISVD ISV O AR E L THEH L. oML H
BEHDORARMLA TREEZITRV, RESRIEIIEOBE AL o= h Do f=hvH)
B DMRNIEL SN ol led, KL CTORRBEITHENRRE &5 LRALMED 1125k
BRILA LT DESL, B EOBEROFIIM bR DL,

ZLDOBEITHWT, ZRTENICHESHEZIZL ORI LB mbh TS
(Birkhead & Moller 1992). ZZTCZOMAETIL, YIDZHFIHEMEZ M5 1 >DIgEELLT,
HELHER —FEIZW B DB S E TR, ZREROOBNTLITHAEFIHL, 2hg 14
TNELTRITIZL BV, ZORO YL, M E 48 & T2 1Tebd, i
TARTHENR > TELOEFAT 5. B EBHERAEMIBEh TWB0T, B30T
DITHEDE T ZEEN R TIRS T, 2O, ML 38R THETH S, 2
T, BiOE BB TR L0 BIZ M E L - TR TEIIB A, FF0D 7o ITlliA bk
NTWLHIBTL, ZDYE OHEO RIERFRIZARATICE D ieh o7,

AL DR R, VIOMEDS BN R RSN TR Ro 7o B 2 faIRBA AL - H &
L, #O A% 0R LLIBRAT — VR Do THE L.
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Fig. 1. Daily pattern of copulations in Japanese Lesser Sparrowhawks.

¥, BRES| E BTN A DA DS 2D S (Cronin & Sherman 1976, Wolf
1975, K537 1989), ZEIFIZZIROEREL T, MR BMENGDHOIZKRETHE D IEL S
ZHNDHDT, ZROENGWOENGHHED LRE~DFZ AT L HERL TODONZDNTHER
FUTo. ZOMPIZOWVTE, B0 TR D230, FHEE 0 5k 822\ F — 4%
HEHL, ZREROOHBOITLIZOHEGERINL, Zha 17 A LU TRITIZL BV,

ZRMIZROEREL T, M HEH D THEDED TTR M T HEVND #2382 (Villarroel
et al. 1998). DBV REEMGL, FI FOEMED ST B3 23203 T ORI AT
bhaLEZLENHLOT, DBV BMREAEHL THI T2 2 52EDHDINEINIZ 0 TH
gL MRy UTRELY 7 LA AT TORWD, BIoBEZRE 1Z8b
BN O AERIN L THES 72

B 2

VIOFEROMEITIZED LR OB T ZK 2123072, ZORBITEERIZLDE0KE
D, BHITHAIA10 H A B DMLY, ZREARTELARITHIE DSOS S 21080,
D&, f20~30 H iz LA H > T, ZDOZAEIHIIA > THA L TUKLO (1) 3%
Motz SR A LN O BLE BB D 1 RRBUIE D BALE B A RD LD TERM ST
mEERT2 15203 DI, 21U F — R ELHNTZH 00703 TR (b, i-)), LU <
L= BRLNTZON 6280 (a, k, 0-q), LILED 2ILEL A DH2NEON 1253
(h), WFEALEMAS LN EDDS 12230 (n) 7272,
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Fig. 2. The number of copulations in relation to the breeding cycle in Japanese Lesser Sparrowhawks. Day 0
is the day when incubation was started.
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HELHED —FEIZVAIE OB A ER 3ITRLE. R0 B #iZ AL 21 OL DM R
NnicZd, YUT4~BI0E ZREIIL THLMINEBHAAL (M R3EK), IR RBHSE
BT IE T 20T (hF 2002), HIP10 B RISV DO b ZRHT BB 4% %
HIHDT, F010 A T ETLENLARTEDOHELMER —FEIZ\ DI & L L=, Z0F5 2,
15010 B AT E TOF BF EAIHELHENS —FEIV DIFHI O F A B E D> 7= (Wilcoxon D &
{ENERZERE 7=6, P=0.02, N=11). Ei=, fJ020 A RTETLENLANTEZ LIRS D&, A
RETRO BN/ 272 (P=0.20).
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RO ] (Moller 1987), T30 vl T3l | (Villarroel et al. 1998), T-20% vl T4 {1 £
474 (Petrie 1992), el gl &Mz |, (DO &S24 5] (Birkhead & Lessells

1988, Simmons 1990) |22 TREETL TAS.
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ML MEAS—FE IO DAL TR0 H AT LR IC @< AT, 3o —IIRE s 590T, fi
HPEIRL, 47580 H A BA8i-12 (Wi A3 ). pEINRIOR RO e i SR+
HOT(H A 2002), ZOMBITELZ RIS A Cd 25, ORI —EDs S —Fh
IZOBEEH RN, ZLORETALTEY (Birkhead & Moller 1992), 2745\ i F2->
NI IZ RN BSEATZD TR TWDITIEE 2 B4, F7z, T2 TR0 H ailh 5
IR E TO B IZZZ RO UM 267708, ZHHOAERIE MOl o=
IR <A TWHTHEMN DD, —J7, fR10 A AliART O RIE, RIS R e
THAREMEAMENZE, FFHEDEL —FE W DIER LIRS, HELHEA S Claun 2 &30
AAHEMED S SHICHL B DG, FYICZRMBTTRb A LG, FbORZ R IR
DAl A O BERE Rt O L Bbn g, AR A LL LB T R HDT
010 B #iLART O R EITR> TOWA HEUTES, 2O RAZ—2 23580 Tl
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10 B RTLARTO 7384, VAN L KM ZZIRO E BB WL XUEDOREMR ) LiZM 0L 072 L%
Zbhb.

SETEMAT — VT EORBFENBIEINTHEL D% R THBE, LialbA sk
(Meller 1987) &7 AU A Faw 4R (Villarroel et al. 1998) (33 K- B2 BRI HEME DKL
BSOS L. LIcdioT, ThBOFETH IR MO Tidieniilo B B TRR A
TR TOBREEZLNB. -V ID2H I RROHEITIES (M - £ 1999), 224
DFERMEE EbHEVR AR VWEZZOND. RO ZEIZeAF a5 RY F naumanni
(Negro et al. 1996) R°F AVH F-ay 7 L 7R (Villarroel et al. 1998) ThigfHEh TV 5,

2. DBOHHFEOFEAN

VIEFFRIZR MEDFERMEAMEL, ZRHZHEVBIRL RV BN b BT R R4 5=
v /N Ciconia ciconia C, ZIRBEDFWEED T B MEIE N L\ RY, KREELLTHZ
EDTEDHED FFWE B E D TIIIRNINEWV) ZEDPRIEEN TS (Tortosa & Redondo
1992). ZHUIHEDS, ZERAZLE S TORHFEOEE ML THOBEWIMEBTHB.

DRVHEFEFIL T, HLHETFOEBMED SISO BR O E TR LT 5L,
ZAUTEL TODDIEDBRO DRI THD. ZOMMICRRBELAREND SiX, AN
DFEREZDBIZI DT RE—FTS. LL, ZOMBEHO VIO A1, H B ATRE LT
FENZERS>TODIET T, EHTRERSFTIA R 2L, ZIUL, 13D 2D
TS, DHWVHEFEOE BBV EHMLHE TH, DBV HEEZLLT, HOBFTICE
B aRHNTIZLA L RNEB I OND. E7z, B MITA YA E R R0 T (E - B
1B 1992, I 1992b), 2BV HFEDE T /MO MAGE o= EEEBTEIC ) B BRI
REGEBLARNEEZLND. Eiz, BRMOBBDT-DIZ OBV FED T EE BRI, 38
RATW/2E DRI R ITIELOS, DBWIBRIFOR BRI OFE R E T 7= 5 25 Er
A9.

EBRZ, 2BV FEZAL LD MERBINHIT, R TIZ6923 \DIH0 14, 5
#E TIL66 2BV DIE DI Th-o7=. 72712, OB H— AT IZH ST DB
WHATETVDEIF VR, BEVRE TERZLBEERITITETOARVWOT, EHEOLNRIT
ETVRWIEGT TORVEFEOEERBETWDTRENAHS. £, AMHEDOR A SIL
BEENZHOO, WEHIT1980EMIT/AR>TY IR 2R L TE/- it THY Gatjis
(&> 1991), VIDRRITHAELL TEIoAR O L BHLIIBREENES TTHEMENH B, L=
MBoT, ZORITOWVTIE, ARV B bhan, 4% 6 SOICRETTT 2L ERSH BT
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Multiple copulations in Japanese Lesser Sparrowhawks
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It is known that raptors copulate more frequently than other bird species. In order to
examine the reason for the frequent copulation in raptors, we studied the copulation behavior
of Japanese Lesser Sparrowhawks Accipiter gularis in Tokyo and Utsunomiya, central Japan.

There were two types of seasonal fluctuation pattern in copulations in the hawks: Type 1:
the hawks frequently copulated immediately after their arrival at the nesting site, then the
frequency decreased and then increased again 0-10 days before the start of incubation. Type
2: hawks frequently copulated when they arrived at the nesting site then the frequency
decreased but there was no second peak of copulation frequency 0-10 days before the start
of incubation.

The rate of male presence with mate was signilicantly higher during the 10 days
immediately before the start of incubation than prior to this period. This result and the
frequent copulation during 0-10 days before start of incubation (Type 1) seems to support
the paternity assurance hypothesis, which suggests that males copulate frequently to avoid
being cuckolded, but since most copulations were observed before the fertile period, this
would seem not to be the main reason of frequent copulation in the hawk. The immediate
material benefits hypothesis, which suggests that females trade copulations for food, cannot
be a major reason because 75% of copulations occurred without food transfers. The ‘mate
secure’ hypothesis and ‘mate assessment’ hypothesis were refuted because few mate

changes occurred (1.5%, /= 135). Only the pair-bond function hypothesis was not rejected.

Key Words: Accipiter gularis, frequent copulation, mate guard



